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584a Tuesday, February 28, 2012specific procedures of this tool are as follows; (1) the preparation of cells and
Ab (beta-amyloid)1-42 mixture, (2) the drop of cells mixture were achieved us-
ing micro-pipette in input port, (3) To delivery of mixture cells, the output port
was created by negative pressure through a syringe pump (or by hand). The liq-
uid through filter system channel is characterized by Immunocytochemistry. In
addition, we demonstrate how its filter system channel how its using Raman
spectroscopy active site was developed to observe Ab and other materials.
The integrated lysis chip can be readily modified to apply to a wide variety
of common cell lysis and protein experiment procedure.
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Since the discovery of Alzheimer’s disease (AD) in 1906, scientists have been
focusing onfinding the biological structure of beta-amyloid (Ab) plaqueandneu-
rofibrillary tangle in 1950s, known as the pathogenic hallmarks of AD. Thereaf-
ter, as the AD research has grown intensively during the past decades, scientists
have adopted various biochemical approaches from many angles: genetic muta-
tion for early-onset of AD, biochemical pathways linking Ab aggregation to tox-
icity, and development of transgenic mouse model. Recently, the importance of
clinical diagnosis has been recognized to diagnose people at high risk of AD.
We propose an effective method to measure the quantity of Ab peptides labeled
with fluorescein isothiocyanate (FITC) by using a photo-sensitive field-effect
transistor with an on-chip single-layer optical filter. We actually measured
the photo-current resulted from FITC-conjugated Ab peptides expressed on
a cell line. The result indicated that with even a small amount of Ab peptides
the on-chip filtered p-FET was able to detect the optically tenuous fluorescent
emission. Also the result demonstrates the applicability of our simple p-FET
sensor to potentially quantitative detection of Ab existing in a biological sam-
ple. To accurately evaluate the quantity of Ab peptides within one single cell as
an ultimate purpose of this study, the number of FITC molecules within one
single cell was calculated. And, to evaluate the correlation between the gener-
ated photo-current and the number of emitted photons from one single cell, we
measured the number of photons of the single cell using a photomultiplier tube.
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The ability to detect, identify, and enumerate particles on the scale of tens or hun-
dreds of nanometerswith a point-of-care devicewould enable great strides forward
in treating and preventing infectious diseases, especially in resource-limited set-
tings.Herewedemonstrate the ability of a submicronCoulter counter to enumerate
nanoparticles in buffer including synthetic beads and several species of virus. Fur-
thermore, we investigate modifications to basic Coulter counting that may enable
the determination of structural characteristics of certain viruses or even specific vi-
rus identity. This technologycomplementspreviouswork onamicrofluidic cytom-
eter for the enumeration of CD4þ T cells [1] and can lead to the development of
a novel, point-of-care diagnostic device to facilitate the treatment of HIV/AIDS
in resource-limited settings. The direct counting of particles of around 100 nm
can also be extended to the detection of humanexosomeswith several potential ap-
plications in disease diagnosis [2]. In the future, additional techniques will be de-
veloped for the interrogation of viruses and exosomes in whole blood samples.
1. Watkins, NN, et al. Lab Chip. 2011, 11, 1437-47.
2. Record, M, et al. Biochem Pharmacol. 2011, 81, 1171-82.
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In ligand-targeted drug delivery, a carrier particle is conjugated with a ligand
designed to bind specifically to a receptor expressed on the membrane of a cho-sen cell type. A therapeutic agent is adsorbed onto or absorbed within the car-
rier, and its release is often triggered by magnetic stimulation or other means. In
this work, we present a novel silicone-magnetite microsphere as the drug car-
rier for ligand-targeted drug delivery. Each carrier contains up to 50% wt. mag-
netite nanoparticles (10nm diameter) each coated with a monolayer of an
amine-functionalized silicone polymer for a total microsphere diameter scal-
able between 0.5-2.0 microns. The silicon matrix of this carrier facilitates com-
patibility with lipophilic drugs, the high magnetic content allows the potential
for magnetically-stimulated drug release, and an abundance of primary amines
within the matrix enables surface functionalization with a variety of ligands.
We demonstrate the utility of these new microspheres for ligand-targeted
drug delivery by binding folic acid to the microsphere surface, and explore tar-
geting of malignant cells which overexpress folate binding protein. Binding in
this study is verified via fluorescence microscopy of a tagged immunoassay.
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Magnetic microspheres are used in a wide variety of applications within the sci-
entific community - from cell-sorting to microscale force experiments. Re-
cently, they have shown promise in magnetic hyperthermia therapeutics,
which may be an effective substitute for more traditional chemotherapy and ra-
diation treatments of malignant tumors. An ideal magnetic microsphere for
magnetic hyperthermia must have a high magnetic content and a biocompatible
matrix. We present here the first instance of a silicone-based magnetic elasto-
mer with the nanoscale homogeneity required for the fabrication of uniform
magnetic microspheres. We fabricate microspheres (0.5 - 1 mm diameter) of
this material with magnetic content approaching 50%wt. and demonstrate heat-
ing with an external high frequency magnetic field. High magnetic content and
the absence of aggregation of the constituent magnetic nanoparticles in our ma-
terial leads to a high specific absorption rate (SAR, or the power absorbed per
gram of material) upon magnetic stimulation, and therefore effective heating.
Furthermore, hyperthermia studies with magnetite nanoparticles have shown
that SAR depends very heavily on diameter; therefore, in this work we produce
magnetic microspheres containing monodisperse nanoparticles across a range
of applicable diameters and explore the effects of particles size on SAR.
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The absence of turbulence is a hallmark of fluid flow in the microfluidic regime,
and so mixing is difficult to accomplish. Approaches to microfluidic mixing
have varied widely, from passive devices which encourage complex flow
with various modifications of the channel geometry to active mixers actuated
by electric or magnetic fields. An ideal active mixer would be small enough
to fit inside the narrowest microfluidic geometries and easily manipulated by
external fields. We present here a novel material which is a composite of mag-
netic nanoparticles and silicone polymer. This material has a high magnetic
content (up to 50% wt.) and is homogenous at length scales below 100 nm,
making it ideally suited to the fabrication of micro-scale mixing devices. We
optimize this material for use in microactuator applications and demonstrate
a protocol for fabricating micro-mixers similar in scale to biological cilia
(25 microns in length by 1 micron in diameter). A large array of these mixers
may be fabricated within the confines of a microfluidics channel and actuated
via an external magnetic field from a permanent magnet.
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Gold nanoparticles have been extensively used in various biomedical applica-
tions especially in the diagnosis and therapy of cancer, targeted delivery to sub-
cellular organelles, molecular detection etc., due to their ease of synthesis,
lower levels of cytotoxicity and biocompatibility. Recently, various methods
have been developed to functionalize the gold nanoparticles in order to serve
specific biomedical needs of targeted delivery. Depending on the type of func-
tionalization, the gold nanoparticles can have significant effects on the host
cells making it necessary to study their effects on the host cells. In the present
study, we have functionalized gold nanoparticles using a carrier peptide. The
functionalized gold nanoparticles (FGNPs) were characterized using UV-Vis
Tuesday, February 28, 2012 585aspectroscopy, TEM and Zetasizer. To assess the cytotoxicity of these FGNPs,
MTT assay was carried out with varied concentrations of FGNPs. In order to
investigate the intracellular uptake of these FGNPs, ICP-MS analysis was
done which revealed an increased uptake of FGNPs as compared to bare
GNPs. Moreover, in order to track the intracellular path of these FGNPs, ultra-
thin sections of the nanoparticles treated cells were cut and analyzed after neg-
ative staining. Likewise the extent of DNA damage was assessed using the
comet assay. We have also investigated the effect of these nanoparticles on hu-
man necrosis and apoptosis related genes by real time PCR array analysis. A
significant change of up-to two fold was observed in the levels of expression
of these genes in the treated cells as opposed to the untreated cells. The
work is currently underway in order to further analyze the effects of these nano-
particles in terms of molecular and genomic effects and the pathways under-
lined therein.
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The temporal and spatial control over the delivery of materials such as siRNA
or small molecular weight drugs into specific cells remains a significant tech-
nical challenge. We demonstrate the pulsed near-infrared (NIR) laser depen-
dent release of siRNA or the chemotherapy drugs cisplatin and doxorubicin
via the thermo-mechanical influence of 40 nm hollow gold nanoshells
(HGN). Ligand-receptor interactions promote the cellular uptake of HGNs in
targeted cells, resulting in HGN clusters within endosomes in the targeted cells.
Non-targeted cells take up individual HGNs or no HGNs. The spatiotemporal
silencing of a reporter gene (green fluorescence protein) was studied using pho-
tomasking to selectively irradiate targeted cells with NIR light to release chem-
ically bound siRNA and rupture endosomes. GFP silencing followed siRNA
release to the cytoplasm in NIR irradiated cells. The NIR laser induced release
of siRNA from the nanoshells is found to be power and time dependent, through
surface-linker bond cleavage, while the escape of the siRNA from endosomes
occurs above a critical pulse energy attributed to local heating and nanobubble
formation and collapse (cavitation). The same HGN could be used to selec-
tively increase the permeability of multi-drug resistant cancer cells to doxoru-
bicin or cisplatin to enhance the efficacy and selectivity of conventional
chemotherapy. NIR induced nanobubbles enhanced the chemotherapeutic effi-
cacy of liposome encapsulated doxorubicin (Doxil) 33 times, allowing a re-
duction in drug dose by an order of magnitude while reducing non-specific
toxicity to 15% (from 100%) among normal cells in a model of drug resistant
oral cavity squamous cell carcinoma.
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Semiconductor nanowires (NWs) are receiving a lot of attention for applica-
tions in cell biology. Their small size (sub-100 nm diameter and a few microm-
eters long) makes them ideal for probing cell behavior with applications
ranging from electrical recordings to transfection.
Here, we investigate the cell-NW interactions using ordered arrays of epitaxi-
ally grown gallium phosphide (GaP) nanowires with varying NW density rang-
ing from 0 to 4 NW/mm2. Normal-like human breast epithelial cells (MCF-
10A) and human breast carcinoma cells (JIMT-1) were cultured on the sub-
strates for 24 h and 72 h. The Click-iT technique was used to mark cells in
S phase by labeling newly synthesized DNA, cells in S phase being a marker
of cell proliferation. The results were evaluated using fluorescence microscopy
and scanning electron microscopy (SEM).
For both cell lines, we found that the number of cells was much lower on the
two highest nanowire densities (1 and 4 NW/mm2) compared to the lower nano-
wire densities where the cells approached confluency. The Click-iT labeling
revealed that the MCF-10A cells stopped synthesizing DNA on the denser re-
gions but not on the lower NW densities. The JIMT-1 cells did not show such
behavior and cells in S phase were found on all NW density areas. The SEM
investigations revealed that both types of cells spread normally on the low den-
sity NW areas and the plain GaP but adopted a rounded morphology on the
denser areas with individual cells lined up on the border between high and
low density regions.
These findings indicate that the nanowire density has an impact on cell survival
and proliferation. Most importantly, there is a critical nanowire density above
which one can observe cell-type specific behavioral changes. This could have
an impact on lab-on-a-chip diagnostic technique development.2976-Pos Board B746
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While many influenza vaccines offer protection in high percentages, they have
not been able to achieve optimal protectivity. M2 is a tetrameric influenza pro-
tein, found in small numbers on the viral surface, but very common on the sur-
face of infected cells. The external domain of M2 is a highly conserved
sequence and has been shown to generate a protective immune response
when presented in a tetrameric conformation.
Recently, we have shown that Self-Assembling Polypeptide Nanoparticles
(SAPNs) are capable of eliciting a humoral immune response against a B
cell epitope displayed on their surface (Kaba 2009). The basic architecture of
a SAPN is an icosahedral structure composed of a linear peptide containing
two coiled-coil oligomerization domains, connected by a short linker region.
One of these domains is trimeric and has been de novo designed. Another
can be either pentameric or tetrameric. The system can include both B-cell
and T-cell epitopes, affixed to either the N- or C- terminal end.
In this study, we have developed several species of SAPNs. Animal testing was
performed in chickens, who received three vaccinations of M2e SAPNs. Blood
samples were collected pre and post-vaccination and antibody titers were eval-
uated using ELISAs against different conformations of M2e. We will report on
the biophysical properties of these particles and discuss their immunogenicity
and potential for the design of an avian flu vaccine.
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The self-assembly properties of biomolecular systems are of fundamental ap-
peal for nanobiotechnological applications. However, the lack of easy chemical
access and nano- to micro-scale structural order often hinders the nanotechno-
logical use of conventional biomolecules. We have previously shown that
Aß25-35 forms a trigonally oriented network on mica by epitaxial growth
mechanisms. Furthermore, a mutant form of the peptide, Aß25-34_N27C, in
which the Cys27 is in principle chemically accessible, also forms an oriented
network on mica. In the present work we explored whether the oriented
amyloid-fibril network can be functionalized via sulfhydryl chemistry.
Oriented network of amyloid fibrils was generated by incubating mutant, Aß25-
34_N27C peptides or mixtures of the mutant and wild-type peptides on mica in
the presence of varying KCl concentration in order to fine tune the network’s
structural detail. To functionalize the fibrils we used either maleimido-
nanogold (1.4 nm), or maleimido-NTA followed by GFP-His6 binding. The
structure of the functionalized network was investigated with AFM. In the
nanogold-labeled amyloid network spherical particles of 1.4-nm diameter lined
up along the oriented fibrils. In the GFP-functionalized network the surface of
the fibrils was covered with spheroid partices of approximately 4-nm topo-
graphical height. The density of the particles could be adjusted by varying
the ratio of the wild-type and mutant peptides. The functionality of the
amyloid-bound GFP was tested with epifluorescence microscopy. We could
demonstrate that the fluorescence properties of GFP were retained in the amy-
loid network. Thus, the oriented amyloid network may be used towards the con-
struction of functional biomolecular nanoarrays.
Supported by a grant from the Hungarian National Development Agency, TA-
MOP-4.2.1.B-09/1/KMR-2010-0001.
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Cellulases degrade crystalline celluloses through hydrolyzing b-1, 4-gluco-
sidic linkage of cellulose producing soluble cellooligosaccharides. Although
